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BONE FOUNDATION GUIDE AND METHOD
OF USE

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

Not Applicable

REFERENCE TO A “MICROFICHE APPENDIX™

Not Applicable.

FIELD OF THE INVENTION

The present invention generally relates to bone reduction
guides. More particularity to those bone reduction guides
that could incorporate and support dental implant surgical

guide capabilities.

BACKGROUND

As a person ages, they generally incur tooth and bone loss
requiring prosthetic replacement as provided by the dental
profession. One of the more important aspects of this
replacement procedure 1s the need to solidly anchor within
the available bone structure those implants used to secure
individual (replacement artificial tooth) or collective (e.g.,
denture) dental prosthetic. When teeth lose bone around
their roots, the bone (e.g., mandibular arch or the maxillary
arch) may become uneven (either thinned out or too bulky)
in various places 1n the respective dental arch. This bone
condition may make the dental restorative process in that
particular area more difhicult than when such bone loss has
not occurred. It could be thought as building a house/
foundation on an unleveled/uneven ground.

In order for the dental prosthetic (or restoration) to be
properly fitted to the patient 1n a substantially esthetically
and functionally acceptable position, the dental health care
proiessional (e.g. dental surgeon) may first have to alter the
bone of the dental surgical site (especially 1n those situations
where the dental prosthetic 1s redressing significant tooth
loss). This corrective process could start by making one or
more incisions in gum area that otherwise designates the
dental surgical or restoration site. These 1ncisions substan-
tially allow the gum tissue to be peeled back to expose the
bone at the dental surgical site. The dental surgeon, 1n order
to generally make dental surgical site/dental arch symmetri-
cal 1n all relevant dimensions for the dental restoration (e.g.,
removable denture) or implant sites (e.g. fixed prosthetics),
may then apply one or more cutting tools to generally reduce
or remove unwanted high points or thickened places on the
exposed bone structure. In other instances, the dental sur-
geon may add bone matenial to the exposed bone structure
to further fill out the arch’s profile or otherwise strengthen
its structure.

During this process, the dental surgeon could bring the top
portion of the alveolar ndge (e.g., one of the two jaw ridges
either on the roof of the mouth or the bottom of the mouth
that contain the sockets or alveoli of the teeth) to the correct
surgical dimensions (“leveling out”) by utilizing a bone
reduction guide generally placed upon and secured to the
bone structure to guide the cutting/augmenting of the
exposed bone. The bone reduction guide solves the problem
of “estimating” the vertical height and width of the bone at
the “coronal” level by guiding the surgeon’s operation of the
cutting tools and/or augmentation of the bone. This allows
subsequent and accurate placement of the dental implants
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and respective prosthetics at the proper patient-specific
vertical and horizontal levels. This bone adjustment process
may also provide for the creation of the proper inter-occlusal
room (e.g., the space that exists between the opposing teeth
and the open tissue (e.g., that will receive the dental pros-
thetic) to generally insure that proper jaw operation and
alignment, smile line and phonetics occur when the dental
prosthetic 1s finally located within the patient’s mouth.

After the exposed bone has been properly been prepared
(e.g., reduced/augmented), the bone reduction guide may be
removed. A dental implant surgical gumide may be subse-
quently fitted and attached 1n 1ts place at the remodeled bone
of dental surgical site. The dental implant surgical guide may
be used to gmide the operation of implant accessories needed
to prepare the dental surgical site to receive the dental
implants. The dental implant surgical guide may then be
used to suitably locate the dental implants into the prepared
bone structure. After the dental implants are properly
located, the dental implant surgical guide may be removed
and healing abutments (1f required) may be fitted to the
dental implants to create a space 1n the reattached gum
proximate to the dental implant(s) that receives a portion
(e.g., the base) of prosthetic (e.g., tooth). Once the healing
abutments are attached, the gum tissue may sutured back up
sand around the dental implant/healing abutment.

As needed, a full upper or tull lower denture/tooth may be
fitted to the implants either at 1s the close of the dental
surgery or later atter healing of the tissues/osseo-1ntegration
of bone to implant(s) has occurred. Once the healing/osseo-
integration has finalized, the dental surgeon could remove
the healing abutments to open up the space proximate to the
implants that receives the base of the prosthetic to place and
allix the dental prosthetic securely to the implant(s).

The bone reduction guide and the implant dental surgical
guide for the implants are generally considered separate
instruments that are generally designed, manufactured and
used independently of one another other. The design and
creation of these guides can be accomplished through digital
dentistry (e.g., pre-surgical digital methods and associated
apparatuses to obtain and merge medical 1maging informa-
tion taken from the patient’s mouth and/or dental castings of
the patient’s mouth to create a patient-specific virtual mod-
cls of the preoperative and post-operative mouth and a
surgical plan connecting the two models) or manually by
dental art and hand (e.g., analogue dental design and prepa-
ration).

This separation or compartmentalization of dental gmide
capabilities could result 1n higher costs, manpower, and
surgical time that could be found than if the two dental
guides could be combined into one multipurpose device. The
use of such a combination dental appliance could accord-
ingly lead to an increase in the affordability of such dental
procedures and results.

What could be needed 1s a bone foundation guide wherein
a bone reduction guide and dental implant surgical guide are
formed into a combination as provided by the present
invention wherein the dental implant surgical guide directly
and reversibly attaches to the body of the bone foundation
guide 1n situ after the open or exposed bone at the dental
surgical site has been properly reduced/augmented using the
bone foundation guide. The dental implant surgical guide, by
attaching directly to or through the bone foundation guide
body as anchored, could utilize the bone foundation guide
body as a base to generally position the dental implant/
implant accessories through the open surgical space to
provide proper implant placement relative to the patient’s
dental surgical site. Additionally, the invention could further
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comprise of a cutting containment guard that could be
removably attached to the bone foundation guide body to

provide a combination of guard and body that forms a
cutting slot that could accept a cutting edge (e.g., blade) of
cutting implement to subsequently guide the movement of
the cutting implement and blade with greater precision in
bone removal at a dental surgical site.

SUMMARY OF ONE EMBODIMENT OF TH
INVENTION

T

Advantages of One or More Embodiments of the
Present Invention

The various embodiments of the present invention may,
but do not necessarily, achieve one or more of the following
advantages:

to provide an dental implant surgical guide that 1s revers-
ibly combines with bone foundation guide body to conse-
quentially properly place a dental implant-retained prosthe-
s1s 1n a manner that reduces patient stress and bruising that
may occur if the two guides were applied separately;

the ability to use a digital virtual model of patent mouth
to design a bone foundation guide body and a dental implant
surgical guide to consequentially conjoin both body and
guide to properly locate that locates and secures a fixed
dental prosthetic at a dental surgical site where exposed bine
had been altered;

to provide dental implant surgical guide/bone foundation
guide body combination to reduce cost, time and man-hours
needed 1n a surgical procedure to properly locate and attach
a fixed prosthetic to a dental surgical site;

the ability to use digital dentistry to control the design and
manufacture of a dental implant surgical guide/a bone foun-
dation guide combination to digitally control refine the
accuracy of the bone foundation guide; dental implant
surgical guide; and final fixed prosthetic; and

to provide a tissue spacer guide that can working in
conjunction with combined bone foundation guide/dental
implant surgical guide to adjust for the height of gum tissue
that would normally cover the bone at the dental surgical
site;

the ability to design and manufacture a dental surgical
guide, bone foundation guide, and tissue spacing gasket to
allow them to mate together and allow implant appliances
and 1mplants to pass through the combination onto the bone
at a dental surgical guide;

to provide a cutting containment guard that attaches to the
bone foundation guide body to provide a side located cutting,
slot that accepts a cutting edge of a cutting implement to
guide a cutting of an exposed bone from a dental surgical site
with greater precision by limiting the ability of the cutting
edge from jumping off of the body;

the ability to hold a cutting implement in a proper moving
relationship with the body of the bone foundation guide to
make a more etlicient cut of the bone that 1s to be removed
from to the patient’s mouth;

the ability to remove with a single cut a segment of bone
from the patient’s mouth to allow the bone be re-used as an
autologous bone filler to augment the bone of the dental
surgical site;

to provide a cutting containment guide that provides a
backstop to the cutting implement as well as holds down the
cutting 1mplement down upon the top of the body of the
bone foundation guide;

the ability to further guide the cutting implement moving
a non-cutting portion of the cutting implement into and
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along a tool channel that generally matches the placement of
the cutting slot of the cutting containment guard;

to provide a cutting contamnment guard that has end
positions for the cutting channel that generally permit the
implement to engage and disengage from the dental surgical
site without having direct contact with the bone of the dental
surgical site; and

to provide a dental surgical guide, bone foundation guide,
and tissue spacing gasket to have matching contours and
aligned openings and apertures that allow guides and gasket
to be combined 1nto one operating unit to properly locate and
attach a fixed prosthetic to a dental surgical site.

These and other advantages may be realized by reference
to the remaining portions of the specification, claims, and
abstract.

BRIEF DESCRIPTION OF ONE EMBODIMENT
OF THE PRESENT INVENTION

One possible embodiment of the invention could be a
bone foundation guide comprising: a bone foundation guide
body for guiding a reshaping of an exposed bone at a dental
surgical site, the bone foundation guide body having a
buccal wall and a lingual wall that 1s continuously connected
by a first end and a second end to form an encircled open
surgical space that continuously connects a top and a bottom
of the bone foundation guide body, the top being contoured
to guide a cutting implement to reshape the exposed bone;
a cutting containment guard that attaches to the top to form
a combination of body and cutting containment guard, the
combination forming a cutting slot that receives and guides
a cutting edge of the cutting implement used to reshape the
exposed bone at the dental surgical site, the cutting contain-
ment guard being removed from the body after the exposed
bone 1s reshaped; a dental implant surgical guide that
attaches to the body 1n place of cutting containment guide to
direct the placement of one or more implants through the
encircled open surgical space; wherein the bottom 1s con-
toured to reversibly athix to the exposed bone while the top
can removably accept the cutting containment guard or 1n
alternative the dental implant surgical guide.

Another possible embodiment could be a bone foundation
guide comprising a bone foundation guide comprising a
bone foundation guide body contoured to guide a cutting
implement to alter an exposed bone of a dental surgical site,
the bone foundation guide body comprising of a buccal wall
and a lingual wall held apart from each another by a first end
and second end 1n a manner that denotes an encircled open
surgical space continuously connecting a top and a bottom
of the bone foundation guide body, the encircled open
surgical space capable of passing one or more dental
implants through the bone foundation gmide body to the
dental surgical site, the bottom 1s further contoured to athx
to the exposed bone of the dental surgical site while the top
1s further adapted to support a dental implant surgical guide
or in the alternative a cutting containment guard; and the
cutting containment guard having a cutting channel for
receiving the exposed bone when the cutting containment
guard 1s combined with the bone foundation guide body, the
combination forms a cutting slot for guiding a cutting edge
of a cutting implement to alter the exposed bone from the
dental implant surgical gude.

Yet another possible embodiment of the invention could
be a method of using a bone foundation guide comprising
the following steps, but not necessarily 1n the order shown:
providing a bone foundation guide body having a top and a
bottom, bone foundation guide body further forming an
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encircled open surgical space, the bottom 1s further con-
toured to recerve and rest upon an exposed bone of a dental
surgical site while the top 1s contoured to guide the alteration
of the exposed bone of a dental implant surgical site by a
cutting 1implement, the top 1s further capable of reversibly
receiving and supporting a cutting containment guard and in
the alternative a dental implant surgical gmide; providing a
cutting containment guard that when combined with the
bone foundation guide body forms a cutting slot that accepts
a cutting edge of the cutting implement; removably anchor-
ing the bone foundation guide body upon the exposed bone;
and combining the bone foundation guide body and cutting
containment guard to form a cutting slot; and altering the
exposed bone by inserting the cutting edge of the cutting
implement into the cutting slot.

The above description sets forth, rather broadly, a sum-
mary of one embodiment of the present invention so that the
detailed description that follows may be better understood
and contributions of the present invention to the art may be
better appreciated. Some of the embodiments of the present
invention may not include all of the features or character-
istics listed 1 the above summary. There are, of course,
additional features of the invention that will be described
below and will form the subject matter of claims. In this
respect, before explaining at least one preferred embodiment
of the invention in detail, 1t 1s to be understood that the
invention 1s not limited 1n 1ts application to the details of the
construction and to the arrangement of the components set
forth 1 the following description or as illustrated in the
drawings. The invention 1s capable of other embodiments
and of being practiced and carried out 1n various ways. Also,
it 1s to be understood that the phraseology and terminology
employed herein are for the purpose of description and
should not be regarded as limiting.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s substantially a perspective view of one possible
embodiment of the bone foundation guide the invention
applied to an alveolar ridge.

FIG. 2 1s a perspective view of one possible embodiment
of bone foundation guide of the present invention.

FI1G. 2A 15 a perspective view of one possible embodiment
of a cutting implement.

FIG. 3 1s substantially a cutaway perspective view of one
possible embodiment of the dental implant surgical guide
applied to the bone foundation guide.

FI1G. 4 1s substantially a perspective view of one embodi-
ment of the dental implant surgical guide.

FIG. 5 1s substantially a perspective cutaway view of one
embodiment of the tissue spacing gasket.

FIG. 5A 1s substantially a perspective cutaway view of
one embodiment of cutting containment guard.

FIG. 5B 1s substantially a perspective cutaway view of
one embodiment of cutting containment guard combined
with the body of the bone foundation guide.

FI1G. 5C 1s substantially an end elevation cutaway view of
one embodiment of cutting containment guard combined
with the body of the bone foundation guide.

FIG. 5D 1s substantially a perspective cutaway view of
one embodiment of cutting containment guard combined
with the body of the bone foundation guide being engaged
by a cutting implement.

FIG. 5E 1s substantially a perspective cutaway view of
one embodiment of tip guard.
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FIG. 6 1s substantially a flow schematic showing a method
of using the invention.

DESCRIPTION OF CERTAIN EMBODIMENTS
OF THE PRESENT INVENTION

In the following detailed description of the preferred
embodiments, reference 1s made to the accompanying draw-
ings, which form a part of this application. The drawings
show, by way of illustration, specific embodiments 1n which
the mvention may be practiced. It 1s to be understood that
other embodiments may be utilized and structural changes
may be made without departing from the scope of the
present mvention.

The present invention 10 could comprise of bone foun-
dation guide 20 that can accommodate and support a dental
implant surgical guide 50 and a respective method or process
of such use 100. Both the bone foundation guide body 22
and the dental implant surgical guide 50 may be designed
and created together through digital dentistry 1n which scans
of patient’s mouth (along with impressions and castings
thereol) may be used to create a virtual model of the
patient’s existing mouth; to develop a virtual model of the
patient’s mouth both pre-dental and post-dental surgery; and
to develop a dental surgical plan that connects the two
patient-specific virtual models. In this manner, the dental
surgical planning can provide for the manufacture of the two
respective guides so that the contours of the bone foundation
guide body 22 may be created to it upon the bone 14 of the
dental surgical site 12 and as well as properly interact with
the contours of the dental implant surgical guide 50 enabling
the dental implant surgical guide 50 to fit upon the bone
foundation guide body 22.

As substantially shown in FIGS. 1 and 2, the bone
foundation guide 20, as substantially used by a dental
surgeon (not shown) to substantially reduce or augment an
exposed bone structure of the dental surgical site 12 as
needed for a successiul dental surgery, could comprise a
bone foundation gmide body 22 with a buccal wall 24 and
lingual wall 26 connected together at their respective ends
by a first end 28 and a second end 30. The first end 28 and
the second end 30 could be holding the walls 24, 26 apart
from one and other, 1n a substantially parallel fashion, to
generally create and define an encircled open surgical space
32 (e.g., formed by the bone foundation guide body 22 and
generally passing through the bone foundation guide body
22 to generally continuously connect a portion of the top 34
with a portion of the bottom 36). The top 34 could be
contoured to guide a cutting implement 300 to reshape an
exposed bone 14 of a dental surgical site 12 (as substantially
shown 1n FIG. 2A.)

The bone foundation guide body 22 may be further
penetrated by one or more attachment apertures 38 to
generally continuously connect the top 34 and bottom 36,
although 1n some embodiments the attachment apertures 38
may be oriented to pass through a buccal 24 wall and/or
lingual wall 26. Fasteners 40 may pass through the attach-
ment apertures 38 to substantially anchor into the bone 14 of
the dental surgical site 12 (e.g., alveolar ridge) to reversible
secure the bone foundation guide body 22 to dental surgical
site 12. The attachment aperture 38 could further feature a
reinforcement collar (not shown) to support and guide the 1s
tastener 40 through the attachment aperture 38.

In some embodiments, the bone foundation guide body 22
may further comprise of a bridge 42 that connects the buccal
wall 24 with the lingual wall 26 between the first end 38 and
the second end 30 and effectively bisecting the open surgical
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space 32 1n some versions of the embodiment. The bridge 42
in such embodiments may also have an attachment aperture
38 penetrating 1t as well. After the bone foundation guide 1s
secured to the dental surgical site 12, in some versions of the
invention 10, the bridge 42 could be removed (e.g., be
cutout) 11 needed.

As substantially show i FIG. 2A, the bone foundation
guide 20 could interact with a cutting implement 300 such
as a bone saw (e.g., reciprocating, oscillating, sagittal, etc.)
Such a cutting implement 300 could comprise of an motor
(not shown) contained within a body 306 that can be held by
a dental health care professional as needed to generally
manipulate and move the cutting implement 300. The motor
could be further connected to a blade 302 (e.g., a saw blade)
through the tip 308 of the body 308, the motor substantially
providing appropriate cutting motion to the blade 302. The
cutting edge 304 of the blade 302 could be serrated (e.g., for
a saw blade) and be brought into contact with the exposed
bone 14 as guided by the surface of the top 34 of the bone
foundation guide 20 (substantially shown 1n FIGS. 1 and 2).
If the blade 302 has serrated edge, the teeth of the serrated
edge near t1ip of the blade 302 could be removed or otherwise
masked to prevent the blade 302 from otherwise cutting into
a backstop 218 or a backstop shelve 219 (substantially
shown 1 FIG. 5C) as the moving blade engages the bone
foundation guide and moves relative to the backstop and
backstop shelve 219.

As substantially shown in FIGS. 3 and 4, the dental
implant surgical guide 50 could be generally used to guide
and locate the placement of dental implants 1n the dental
surgical site 12. The dental implant surgical guide 50 could
comprise a dental surgical guide body 52 having a first end
side 52 and second end side 54 that terminates the dental
surgical guide body 52 and along with a top side 58 and a
bottom side 60 that continuously connect a buccal side 62
with a lingual side 64. The bottom side 69 could be designed
and/or contoured to removably receive the top 34 of the bone
foundation guide 20 to generally allow the dental implant
surgical guide 50 to be combined with and attached to the
bone foundation guide 20.

The dental surgical guide body 52 can be further pen-
ctrated by implant apertures 66 that could continuously
connect the top side 58 to the bottom side 60 to guide
implant preparation and attachment to the dental operation
site 12. The dental surgical guide body 52 could additionally
have fastener apertures 68 penetrating the dental surgical
guide body 52. The fastener apertures 68 may align up with
the respective attachment apertures 38 on the bone founda-
tion guide body 22 so that an extended fastener 70 may pass
through both the dental surgical gmide 30 and the bone
foundation guide 20 to attach to the bone 14 relative to the
dental surgical site to combine the two guides 20, 50 1n place
at the dental surgical site 12. In other embodiments, the
fastener apertures 68 may align up with respective recep-
tacles 1n the bone foundation guide body 22 to allow the
tasteners 40 passing through the dental surgical guide 20 to
anchor into the bone foundation guide body 22 to combine
the bone foundation guide 20 with the dental implant guide
50. In this manner, the dental implant surgical guide 50
could attach directly to the dental surgical site 12; attach to
the dental surgical site 12 through the bone foundation guide
20; attach to just the bone foundation guide 20, or combi-
nations thereof.

The bottom side 60 of the dental implant surgical guide 50
can be digitally designed/manufactured to have a contour
(e.g., top side 58) that substantially matches the top 34 of the
bone foundation guide 20. Conversely, or conjointly, the top
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34 of the bone foundation guide body 22 may be digitally
designed and created to substantially match and to receive
the bottom side 60 of the reciprocal dental surgical guide
body 52 to allow the dental implant surgical guide 50 to be
mounted to the bone foundation guide 20 so that the bone
foundation guide 20 can be joined with the dental implant
guide 50 to act as a base for the dental implant surgical guide
50. This conjoining of guides 20, 50 could alleviate the need
to remove the bone foundation guide 20 from the dental
surgical site 12 prior to attaching the dental implant surgical
guide 50 to the dental surgical site 12 as well as alleviate the
need to attach the dental implant surgical guide 50 directly
to the dental surgical site 12 and the like. In this manner, the
dental implant surgical guide 50 generally encloses the open
surgical space 32 to allow implants/implant accessories
(e.g., implant preparation tools)(not shown) passing though
the dental implant surgical guide 50 to be generally pass
through an open surgical space 32 of the bone foundation
guide 20.

In one possible embodiment, the bottom side 60 of the
dental implant surgical guide 50 could have a recess 72 that
could accommodate the bone foundation guide’s bridge 42.
It the bridge 42 was penetrated by an attachment aperture
38, the dental implant surgical guide body 52 could have a
respective fastener aperture 68 that could align together to
allow passage of the extended fastener 70. Similarly, 1t an
implant aperture 66 penetrated the recess 72 then a suitable
aperture or channel could penetrate the bridge 42 to allow
implant preparation and attachments to penetrate the bridge
72 as well. In another possible embodiment, the bridge 72
could be cut and removed from the bone foundation guide
body 22 so that any implant/implant preparation (e.g., drills,
reamers, etc.) could pass unimpeded through that opened-up
portion of the an open surgical space 32.

As substantially shown in FIG. 5, one other possible
embodiment of the mvention 10 could further comprise a
tissue spacing gasket 80 that fits between the dental surgical
site 12 and the bottom 36 of the bone foundation guide 20.
The tissue spacing gasket 80 could be used to set apart the
bottom 36 of the bone foundation guide from the dental
surgical site 12 to properly replicate the positioning of the
dental implant surgical guide 50 (as placed on top 34 of the
bone foundation guide 20) as if the gum tissue 16 had been
reattached to the surgical (bared bone) site. The thickness of
the tissue spacing gasket 80 could be set to the thickness of
the gum 16 at that dental surgical site 12 while the gasket
bottom 82 can be designed/manufactured to have a contour
that matches that of the dental surgical site 12 while the
gasket top 84 1s contoured to match the bottom 36 of the
bone foundation guide 20. The tissue spacing gasket 80
could be designed and constructed to have own matching
gasket open surgical space that could generally match the
footprint of open surgical space 32 of the bone foundation
guide 20. Alternatively, the tissue spacing gasket 80 could
have individual gasket apertures (not shown) that could be
in alignment with the dental implant surgical guide’s
implant apertures 66. Other versions of the tissue spacing
gasket 80 could have additional apertures (not shown) as
needed to be i1n alignment with any fastener apertures/
attachment apertures as needed.

As substantially shown 1n FIGS. SA, 3B, 5C and 3D, the
invention 10 could further comprise a cutting containment
guard 200 that once combined with the body 22 of the bone
foundation guide 20 generally provides a cover over the top
34 of the body 22 that generally creates a side-located or
transversely presented (e.g., transverse to the open surgical
space 32) cutting slot 202. The cutting slot 202 substantially
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directs and limits the action and movement of a cutting edge
302 (e.g., of reciprocally moving saw blade 302) of a cutting
implement 300 (e.g., bone saw) that 1s inserted along a
transverse path (e.g., transverse to the open surgical space
32) into the cutting slot 202 as shown in FIG. 5C and used
to cut a portion of a bone 14 of the dental surgical site 12
upon which the body 22 1s located. The guard bottom 204
could have a cutting indention or channel 206 that opens
both to a buccal side and the guard bottom 204. This cutting,
channel 206 could suitable be constructed (e.g., having
suilicient depth and contour) to substantially accommodate
that portion of exposed bone 14 that 1s to be cut free from
the dental surgical site 12. When the cutting containment
guard 200 1s generally combined with the top 34 of the body
22, the resulting combination 208 could form the cutting slot
202. If the cutting containment guard 200 and the body 22
are made of a solt material such as a plastic polymer, then
strips of metal (such as titanium, surgical stainless steel and
the like) can be aflixed to the top and bottom of the cutting,
slot 202 (e.g., top 34 of the body 22, the guard bottom 204)
to create rails 210 that can guide the cutting edge 302 within
the cutting slot 202 1n a manner that prevents the cutting,
edge 302 from damaging the top 34 of the body 22 and the
guard bottom 204.

In at least one embodiment of the invention 10, the cutting
containment guard could comprise of one or more viewing
ports to observe the interaction of the cutting implement
300, the exposed bone 14 of the dental surgical site 12 and
the combination 208 of the body of the bone foundation
guide and the cutting containment guard. One such view port
could be a top port 229 located towards the back of the
cutting containment guard 200 which could allow observa-
tion of blade 302 operating on top of the rail 210 proximate
the backstop 218. In this manner, the operator (not shown)
could watch and hold the tip of the blade 302 upon that
railing 110 to generally make sure that the cut 1s being made
upon the exposed bone 1s substantially even and horizontal
(e.g., to substantially reduce bone wastage and increase bone
harvesting possibilities.) Another view port could be a front
port 228 generally located above the cutting slot to allow the
operator (not shown) to peer into cutting channel 206 to see
how well the exposed bone i1s being cut by the cutting
implement 300.

The formed cutting slot 202 could comprise a cutting
portion 212 that continuously connects a two non-cutting
ends 214. The non-cutting ends 214 could be used to 1nsert
cutting edge 304 1nto or remove the cutting edge 304 from
the combination 208 without having the cutting edge 302
contact the exposed bone 14. At the start of the cutting, the
cutting edge 302 could be loaded 1nto a suitable non-cutting
end 214; be brought up to operating speed and then guided
in a controllable manner by the cutting portion 212 of the
cutting slot 22 to be brought nto contact with the exposed
bone 14. As the cutting portion 212 1s used to move the
cutting edge 300 through exposed bone 14, the cutting edge
300 can then stop at the other non-cutting end 214 where the
cutting 1mplement 302 can be de-powered to allow the
movement of the cutting edge 300 out of contact with
exposed bone 14. This blade positioning could allow for the
safe and controlled withdrawal of the cutting edge 300 from
the combination 208.

In one embodiment of the invention, the width of the
formed cutting slot (distance between the guard bottom 204
and top 34 of the body 22) could be enough to accommodate
the thickness of the cutting edge 300 (while under cutting
movement) but not tight enough to cause binding of the
moving cutting edge 300. In another embodiment using the
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backstop shelf 219 as a counter point to the blade contact as
held between the cutting slot 202, the width of the cutting
slot could be wider. In either manner, the cutting slot width
could prevent the cutting edge 300 from bouncing off the top
34 of the body 22 during bone cutting and removal opera-
tions, thus further preventing an ieflicient bone cut that may
require supplemental cutting to remove all the desired
exposed bone. This greater efliciency in bone cutting or
harvesting could further provide for greater recapturement
of the harvested bone 14 allowing the harvested bone 14 to
be more efliciently used as autologous bone filler to augment
the bone of the dental surgical site.

In one version of the mvention 10, the body and guard
combination 208 of could further form a tool side channel
216 that generally overlays the cutting slot 202 on the buccal
side of the combination 208. The tool side channel 216 could
removably accept a portion of the body cutting implement’s
body 306 such as the tip 308. In this manner, as the cutting
edge 300 1s moved into the cutting slot 202, the cutting
implement 302 (e.g., tip 308) could be moved 1nto and be
accommodated by the tool side channel 216. As the cutting
slot 202 guides the cutting movement of the cutting edge
300; the tool side channel 216 could help guide the associ-
ated movement of the cutting implement 302 by being
movably abutted against the buccal side of the combination
208. This dual contact capability could further aid in the
preventing the binding of the cutting edge 300 within the
combination 208 by keeping the cutting implement 302 and
cutting edge 300 aligned with one another as the cutting
edge 300 1s moved through the cutting slot 22. This dual
contact capability could possible help control the depth of
penetration by the saw blade 302 within the combination of
the bone foundation guide 20 and cutting containment guard
200. Controlling the depth of penetration in this manner
could prevent the saw blade 302 from cutting into the
backstop 213.

The back (e.g. lingual side) and ends of the cutting
channel could further define the back stop (e.g., backside)
218 and terminal ends 220 of the cutting slot 202 when 1n
combination 208 with the top 34 of the body 22. The back
stop 218 could (along with the tool side channel 216) limit
how far cutting edge 300 could protrude lingually into dental
surgical site 12 to substantially prevent the damaging of the
tongue, plates and like (e.g., non-dental surgical site portions
of the patient’s mouth) by the cutting implement 300. The
backstop 118 could further form a backstop shelf 219 upon
which the tip of the saw blade 302 could ride upon as the saw
blade 302 1s moving through the bone foundation guide 20.
By having the blade 302 riding upon the backstop shelf 219
and cutting channel (e.g., rails 210) the invention 10 could
provide a multi-point blade contact for increased precision
guidance of the bone altering action by the cutting 1mple-
ment 300. Similarly, the non-cutting 214) could prevent
unwanted cutting on arch as it borders the ends of the dental
surgical site 12.

In one version, the combination 208 could be removably
held together by sets of connection points 220 1n a manner
that prevents the cutting containment guard 200 from tilting
out of place when 1n the combination 1n a manner that could
otherwise cause an unwantedly narrow or close-ofl the
cutting slot 202 during cutting operations. One such sets of
connection points 220 (e.g., slot and pin connectors) could
be located on respective ends (e.g., the guard bottom 204
and top 34 of body 22) of the combination 208 to generally
prevent the cutting containment guard 200 from sliding over
the body 22. A back connection point 222 (e.g., a tab and slot
connector) could comprise of a rear extension 224 protrud-
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ing from the back (e.g., lingual side) of the cutting contain-
ment guard that drops mnto and removably locks into a
receiving slot 226 at the lingual wall 26 of the body 22. The
back connection point 222 could rely upon a iriction fit to
hold rear extension 224 together with the receiving slot 226.
When the bone cutting or harvesting 1s completed, the back
connection pomnt 222 can be disassociated to allow the
removal of the cutting containment guard 200 from the body
22 so that the dental implant surgical guide could be atflixed
to the body 22.

In another possible embodiment, as substantially shown
FIGS. 5C and 5E, the invention 10 could further comprise a
cup-shaped guide tip 230 having a blade aperture 232 1n the
guide base 234 of the guide tip 230. The guide tip 230 could
be shaped to removably attach to the tip 308 of the cutting
implement 300. The guide tip 230 could hold onto the tip
308 through a friction fit. The blade 302, as generally
attached to the cutting implement 300, could pass through
the interior of the guide tip 230 and exit out the blade
aperture 232. The guide base could constructed to movably
{1t flush within the tool side channel 216 to provide a better
and more controlled mating of the cutting implement 300 to
the combination 208. In this manner, by holding the cutting
implement 300 with guide tip 230 into the cutting channel
212 and then moving the cutting implement 300 along the
cutting slot 202, the cutting implement 300 interface as
provide guide tip could more closely align the movement of
cutting implement 300 with contours of the cutting slot
generally increasing the precision of the cut through the
exposed bone 14 as provided by the invention 10.

As substantially shown 1n FIG. 6, one possible method or
process 100 for the use of the mnvention could start with step
102, digital scanning and modeling for the patient-specific
dental surgery. In this step, dental digital methods (digital
dentistry) may be used 1n creating patient-specific map of
the patient’s mouth (which could include the digital scan-
ning of analogue appliances such as patient specific castings
and 1mpressions); 1n creating models for patient-specific
bone remodeling (e.g., foundation and re-contouring) of the
upper and/or lower dental arches in the patient’s mouth; in
creating models for dental implant surgical guides/bone
foundation guides, cutting containment guards and prosthet-
ics using post-patient-specific bone remodeling; 1n creating
a patient specific model of the patient’s mouth post dental
surgery. Alter this step 1s substantially completed, the pro-
cess 100 could proceed to step 104, creation of the guides
and other dental appliances.

In step 104, creation of the gwmdes and other dental
appliances, the acquired and processed modeling data can be
used to create the patient-specific bone foundation guide,
cutting containment guard and patient-specific dental
implant surgical guide that can work 1n combination as one
unit. In this manner, the contours of the bottom side of the
dental implant surgical guide can be substantially designed
and manufactured generally match the top of the bone
foundation guide to allow the two guides to mate together.
This mating capability could allow the two guides to come
together to form a single apparatus to generally create a
dental implant surgical guide that could attach to the bone
foundation guide (e.g., as already secured to the dental
surgical site). This kind of mating could also be provided for
the bone foundation guide and the cutting containment
guard. This ability could allow the implant/implant appara-
tuses bemng guided through the dental implant surgical
guide/the open surgical space to properly interact with the
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dental surgical site. After thus step 1s substantially com-
pleted, the process 100 could proceed to step 206, surgical
prep.

In step 106, surgical prep, the dental health care profes-
sional could (after properly anesthetizes the patient and
mstituting other required dental surgical pre-operation pro-
tocols) could make 1ncisions 1 the gum area of the dental
surgical site, and peel back the gum to expose the portion of
bone being operated upon. After this step 1s substantially
completed, the process 100 could proceed to step 108, use of
the bone foundation gude.

In step 108, use of the bone foundation guide, the bone
foundation guide 1s properly placed upon to the dental
surgical site (e.g., its bottom being contoured to match and
receive the exposed bone portion) and properly secured to
the site (e.g., fasteners passing through the bone foundation
guide to anchor into the bone structure of the dental surgical
site.) The cutting containment guard could then be attached
to the top of the bone foundation guide to create with the
bone foundation a cutting slot.

The dental health care professional can then use the bone
foundation guide (e.g., BFG) to reduce or augment the bone
structure as required utilizing known dental techniques for
same to prove the proper bone contour. Once this step 1s
substantially completed, the process 100 could proceed to
step 210, use of the dental implant surgical guide.

In step 110, use of the dental implant surgical guide, the
dental health care professional could place the bottom side
of the dental implant surgical guide upon the top of the bone
foundation guide generally enclosing the open surgical
space. Fasteners could then penetrate through the surgical
guide to embed themselves into the body of the bone
foundation guide to secure the surgical guide 1into place upon
the bone foundation guide. In addition or alternatively to this
attachment, the fasteners could pass through dental implant
surgical guide to directly secure the surgical guide 1nto place
upon the dental surgical site. In addition to or alternatively
to this attachment, extended {fasteners could penetrate
through the both bodies of the bone foundation guide and the
dental implant surgical guide and into bone of the dental
surgical site.

In one embodiment of the invention, prior to the attach-
ment of the dental implant surgical guide to the bone
foundation guide, a tissue spacing gasket may be inserted
between the prepared dental surgical site and the bottom of
the bone foundation guide. This tissue spacing gasket adjusts
the combination for the depth of the gum tissue normally
present at the dental surgical site but that has been peeled
back at the onset of surgical operations.

The dental healthcare professional could use the two
guides combined to substantially direct and operated implant
preparation accessories or implements (e.g., drills, reamers,
and the like) to properly prepare the dental operation site to
receive the implant(s) (e.g., pass through the dental implant
surgical guide and into the open surgical space. This prepa-
ration could ensure the proper orientation and telemetry of
the implant accessories into the bone of the dental surgical
site. Once the bone 1s properly prepared, the implant(s)
could then pass through the combination to be anchored into
the bone. Once this step i1s substantially completed, the
process 100 could proceed to step 112, removal of the
guides.

In step 112, removal of the guides, once the implant(s) 1s
(are) properly located 1n place within the dental surgical site,
the fasteners for the bone foundation guide and/or the dental
implant surgical guide could be removed to generally allow
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the combined guides or the guides individually (as well as
any tissue space gasket, i1t used) to be removed from the
dental site.

This process 100 could now allow the attachment of trans
mucosal abutment, use of temporary cylinder/associated
seal/additional filling methods to properly prepare the dental
implant for the attachment of prosthesis and the like. At that
time, the dental prosthetics could be checked for fitting upon
the placed implant(s). If the prosthetics do not need adjust-
ment, they can be removed from the implant and healing
abuts can be fitted in their place as required. The gum tissues
can then be sutured or otherwise cover-up the exposed bone
to meet up with the abutment/implants. If abutments are not
required, then the prosthetic could be placed upon the
implants 1n a secure fashion. If the gum tissues need to heal
or need to heal around the healing abutments or the implants
require ossification to secure them 1n place to the bone, then
alter these event(s) have occurred/or a suitable amount of
healing time has passed then the prosthetic could be placed
upon the implants 1 a secure fashion. After this step 1s
substantially completed, the process 100 could proceed back
to step 102 as needed.

CONCLUSION

Although the description above contains many specifica-
tions, these should not be construed as limiting the scope of
the invention but as merely providing illustrations of some
of the presently preferred embodiments of this invention.
Thus, the scope of the invention should be determined by the
appended claims and their legal equivalents rather than by
the examples given.

As shown 1n the specification, drawings, claims and
abstract, the invention provides for the combining together
as one unit, a bone foundation guide and a dental 1mplant
surgical guide that generally are otherwise used separately.
By digitally designing the two guides to be combined
together, the time, effort, cost and patient recover time can
be reduced for dental implant procedure. In further combin-
ing the two guides with a tissue spacing gasket, the combi-
nation can now take into account the depth of the tissue that
otherwise would be present at the dental surgical site. The
guides reversibly combination consequentially properly
places and secures a dental implant-retained prosthesis 1n a
manner that reduces patient stress and bruising that may
occur 1f the two guides were applied separately. The design-
ing of the guides (and gasket) to be conjoined to generally
allow 1mplant appliances, implants and securing/attachment
fasteners to pass through the combination onto the bone at
a dental surgical guide.

The 1nvention may further provide for cutting contain-
ment guard that can attach to the body of the bone founda-
tion guide 1n place of the dental implant surgical guide. The
cutting containment guard in combination with the body of
the bone foundation guide

What 1s claimed 1s:

1. A bone foundation guide compromising:

A) a bone foundation guide body for guiding a reshaping
of an exposed bone at a dental surgical site, the bone
foundation gmde body having a buccal wall and a
lingual wall that 1s continuously connected by a {first
end and a second end to form an encircled open surgical
space that continuously connects a top and a bottom of
the bone foundation guide body, the top being con-
toured to guide a cutting implement to reshape the
exposed bone;
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B) a cutting containment guard that attaches to the top of
the bone foundation guide body to form a combination
of a bone foundation guide body and cutting contain-
ment guard, the combination forming a cutting slot that
receives and guides a cutting edge of the cutting
implement used to reshape the exposed bone at the
dental surgical site, the cutting containment guard
being removed from the body after the exposed bone 1s
reshaped;

C) a dental implant surgical guide that attaches to the bone
foundation guide body 1n place of the cutting contain-
ment guard to direct the placement of one or more
implants through the encircled open surgical space;

wherein the bottom of the bone foundation guide body 1s
contoured to reversibly ailix to the exposed bone while
the top can removably accept the cutting containment
guard or in alternative the dental implant surgical
guide.

2. The bone foundation gmde of claim 1 wherein the
cutting slot further comprises one or more non-cutting ends
that allow the cutting edge to either engage or disengage
from the cutting slot without being 1n contact with exposed
bone.

3. The bone foundation gmide of claim 1 wherein the
cutting slot further forms a side tool channel that removably
accepts and guides a non-cutting portion of the cutting
implement.

4. The bone foundation guide of claim 1 further compris-
ing a gude tip that removably attaches to the cutting
implement, the guide tip engages a tool side channel as
formed by the cutting slot.

5. The bone foundation gmde of claim 1 wherein the
cutting containment guard further provides a backstop that
prevents the cutting edge from making contact with non-
dental surgical site portions of the patient’s mouth.

6. The bone foundation guide of claim 35 wherein the
backstop further comprises a shelf that supports a tip of a
blade of a cutting implement that engages the combination.

7. The bone foundation gmde of claim 1 wherein the
dental implant surgical guide and the bone foundation guide
when combined together have aligned passages that allow
one or more dental implants to move through the dental
implant surgical guide and the bone foundation gude as
combined.

8. The bone foundation guide of claim 7 wherein the one
or more dental implants moves through the open surgical
space.

9. A bone foundation guide comprising:

(A) a bone foundation guide body contoured to guide a
cutting implement to alter an exposed bone of a dental
surgical site, the bone foundation guide body compris-
ing ol a buccal wall and a lingual wall held apart from
cach another by a first end and second end 1n a manner
that denotes an encircled open surgical space continu-
ously connecting a top and a bottom of the bone
foundation guide body, the encircled open surgical
space capable of passing one or more dental 1implants
through the bone foundation guide body to the dental
surgical site, the bottom 1s further contoured to athx to
the exposed bone of the dental surgical site while the
top 1s further adapted to be attached with a dental
implant surgical guide or in the alternative a cutting
containment guard; and

(B) a cutting containment guard having a cutting channel
for recerving the exposed bone when the cutting con-
tainment guard 1s attached to the bone foundation guide
body to thereby form a combination, wherein the
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combination forms a cutting slot for guiding a cutting
edge of a cutting implement to alter the exposed bone
from the bone foundation guide body.

10. The bone foundation guide of claim 9 wherein the
combination further creates a backstop to prevent the cutting
edge of the cutting implement from cutting of a non-dental
surgical site portion of the patient’s mouth.

11. The bone foundation guide of claim 9 wherein the
backstop creates a shelf upon which a tip of the cutting edge
may ride when the cutting implement engages the combi-
nation.

12. The bone foundation guide of claim 9 wherein the
formed cutting slot creates a tool open channel for engaging
and guiding a non-cutting portion of the cutting implement.

13. The bone foundation guide of claim 9 further com-
prising a dental implant surgical guide that 1s configured to
replace the cutting containment guard upon the bone foun-
dation guide body after the exposed bone has been altered.

14. The bone foundation guide of claim 13 wherein the
dental implant surgical guide as combined with bone foun-
dation guide body 1s configured to direct implants to pass
through the encircled open surgical space.

15. The bone foundation guide of claim 14 further com-
prising a tissue spacing gasket that 1s athxed to the bone
foundation guide body.

16. The bone foundation guide of claim 15 wherein a
combination of the dental implant surgical guide and bone
foundation guide body 1s configured to direct one or more
implants to pass through a tissue support gasket.

17. A method of using a bone foundation guide compris-
ing the following steps, but not necessarily in the order
shown:

A) providing a bone foundation guide body having a top
and a bottom, the bone foundation guide body further
forming an encircled open surgical space, wherein the
bottom 1s further contoured to receive and rest upon an
exposed bone of a dental surgical site while the top 1s
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contoured to guide the alteration of the exposed bone of
a dental implant surgical site by a cutting implement,
wherein the top 1s further capable of reversibly attach-
ing a cutting containment guard and 1n the alternative
a dental implant surgical guide;

B) providing a cutting containment guard that, when
attached with the bone foundation guide body, forms a
cutting slot that 1s transversely oriented with respect to
the open surgical space and that accepts a cutting edge
of the cutting implement;

C) removably anchoring the bone foundation guide body
upon the exposed bone;

D) attaching the bone foundation guide body and the
cutting containment guard together by attaching the
cutting containment guard to the bone foundation guide
body to form the cutting slot that 1s transversely ori-
ented with respect to the open surgical space; and

E) altering the exposed bone by inserting the cutting edge
of the cutting implement along the path that 1s trans-
versely oriented with respect to the open surgical space
into the cutting slot.

18. The method of claim 17 wherein 1nserting the cutting
edge of the cutting implement along the path that 1s trans-
versely oriented with respect to the open surgical space nto
the cutting slot further comprises a step of inserting the
cutting edge into the cutting slot of the bone foundation
guide body as attached to the dental surgical site without the
cutting edge contacting the exposed bone.

19. The method of claim 17 wherein the attached bone
foundation guide body and cutting containment guard fur-
ther form a tool side channel that overlays the cutting slot,
the tool side channel capable of removably engaging a
non-cutting edge portion of the cutting implement.

20. The method of claim 19 further comprising the step of
placing a guide tip as attached to cutting implement 1nto the
tool side channel.
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